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EXECUTIVE SUMMARY 
The River Lune was at one time one of the best salmon fisheries in England and Wales with very 
high catches to both rods and netsmen. During the 1960's, the stock was decimated by the disease 
Ulcerative Dermal Necrosis which caused a dramatic reduction in catches. Catches have not 
recovered to pre-disease levels. 
The target egg deposition rate for the River Lune system which should produce the maximum 
number of surplus fish returning to the system has been determined at 13.8 million eggs. This will 
require 4,779 adult salmon to survive to successfully spawn. Under current rates of exploitation, 
the target egg deposition will occur at a declared rod catch of 1,974 salmon and a net catch of 
2,627 salmon. 
Two automatic fish counters are in operation on the river system. Data from these suggest that, 
within the measures of compliance, the river has met it's target egg deposition for the last 3 years. 
The River Lune system is not without its problems. Those with a high priority are considered to 
be: 
Issue 
Farming 
Practices 
Run size 
erratic 
Lack of 
juvenile habitat 
Bird predation 
Limiting Factors 
Impact of land drainage 
Impact of slurry and fertilisers 
Rod and net exploitation rate 
may be too high 
Poor riparian vegetation 
Lack of in-river habitat 
Birds eating fry and parr 
Options 
Encourage a change in 
farming practices 
Net limitation order or bylaws 
to reduce rod catch 
fencing and planting of trees 
In-river improvements 
Improve shelter habitat for 
juveniles 
Cost 
(£) 
1 mill 
20,000 
1 mill 
lmill 
The Environment Agency currently spends approximately £600,000 per year on the fisheries of 
the North West Central Area. Government Grant In Aid funds the majority of activities on 
salmonid fisheries with rod and net licence income constituting only 14% of the total. This GIA 
money is reducing. 
If this Salmon Action Plan is to be successful, it is vital that the Environment Agency attract 
partners, sponsors and alternative funding sources for remedial action to be undertaken. 
Taken from: 
"On the banks of the River Lune 1801 to 1840" by David and Linda Moorhouse - A collection 
of extracts from the Lancaster Gazette 
9 July 1823 
A salmon was caught in one of the Skerton locks, near 
this town, on Thursday morning last, which weighed 
351b, was 3 feet 8 inches long, and measured 25 inches 
in girth. 
17 January 1824 
John Harrison was indicted for stealing a quantity of 
morts and salmon-fish, out of the fish-locks of Robert 
Fletcher Bradshaw Esq. in Skerton, and Wm 
Wright, of this town, fishmonger, was indicted for 
receiving the same fish, knowing that they were stolen. 
To this indictment both the prisoners pleaded Guilty. 
Wright was also indicted as a common receiver of 
stolen goods, knowing that they were stolen, and 
having, at several times, received a quantity of fish, 
which had been stolen from Mr Bradshaw's fish-locks, 
in Skerton; to which Wright also pleaded Guilty. The 
Chairman then, in a very impressive manner, passed 
sentence of transportation of seven years upon both 
prisoners. 
12th April 1828 
There was shewn us, a few days ago, a salmon fry, 
about five inches long, which contained perfect roe in 
its belly, larger than pepper corns. It has often been 
argued that grisle and whitings or herlings are distinct 
species of fish, because roe has been found in them; 
that argument, therefore, falls to the found, and makes 
way for a satisfactory conclusion. 
21 August 1830 
-Poaching - Last week. John Philipson, Wm 
Philipson, John Willan, and Robert Willan, fathers 
and sons, all of Kendal, were brought before William 
Wilson Carus Wilson, Esq. of Casterton Hall, 
charged with poaching in the river Lune. Having been 
taken in the very act, they were convicted in the 
mitigated penalty of twenty shillings each, and the fish 
and nets forfeited. On non-payment of the penalty 
within ten days, they will be sent to the House of 
Correction for a month, and kept to hard labour. It is 
said, that at least one of the party is an old offender, 
having for twenty years been accustomed to pay those 
predatory visits to the Lune. It remains to be seen, 
whether the punishment will deter them for the future. 
17 August 1833 
SALMON - The present has been a most productive 
season in the river Lune, near this town, as will be seen 
from the following statement of the quantity taken at 
Skerton fishery. From the 1 July last, to the 4 instant, 
there were no less than 439 salmon caught, and the 
weight of smaller fish was 2,529 lbs. This has been 
sold chiefly in our market at a very reasonable rate, 
thus affording the inhabitants a plentiful supply of 
favourite luxury and excellent food. 
19 September 1835 
THE SALMON FISHERY - Salmon seem to abound 
in an unusual degree this season. On Sunday morning 
last upwards of four hundred pounds weight was taken 
out the weirs. It is to be observed also that the fish are 
uncommonly fine. 
21 October 1835 
HALTON FISHERY - A correspondent residing on 
the banks of the Lune, advised the proprietors of Halton 
fishery, that poachers are daily and nightly destroying 
the breeding fish in various ways; the report says there 
is an abundance now in the river. 
18 August 1838 
Sturgeon Caught - On Monday last, as Thomas Smith, 
the fisherman at Glasson, and his partner, were going 
to their nets, they were astonished to find that they had 
caught a fine sturgeon of about four hundred weight. 
They royal fish was sent off to Preston for sale. 
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1. INTRODUCTION 
1.1 Background to Salmon Action Plans 
The Environment Agency was created by the Environment Act of 1995. With this the National 
Rivers Authority, Her Majesties Inspectorate of Pollution and the Local Waste Regulation 
Authorities were joined into a single body on April 1st 1996. 
The Fisheries Function of the Environment Agency has a duty to maintain, improve and develop 
the salmon, trout, eel and coarse fisheries under it's jurisdiction, to regulate these fisheries to 
prevent illegal exploitation and to take account of the cost and benefits of any action that it 
undertakes. Powers are also granted to control the movement and introduction offish species in 
order to monitor catches, fish stocks and the occurance of disease; to ensure the unobstructed 
passage of fish through the river; and to raise income through duties on rod and net licences as 
well as contributions from fishery owners. These Environment Agency powers are defined in: 
* Salmon and Freshwater Fisheries Act 1975 
* Salmon Act 1986 
* Water Act 1989 
* Environment Act 1995 
Because the salmon is a migratory species and is fished for in both national and international 
waters, stocks are regulated in distant water fisheries through the North Atlantic Salmon 
Conservation Organisation (NASCO). Britain is represented at NASCO by the European Union 
(EU) and also has close links with the International Council for the Exploration of the Seas 
(ICES) and the European Inland Fisheries Advisory Commission (EIFAC). 
In order to meet its statutory duties, "A Strategy for the Management of Salmon in England and 
Wales" was launched in 1996 by the then National Rivers Authority. This document set out four 
clear objectives for the management of this resource. These are to: 
* Optimise recruitment to home water fisheries 
* Maintain and improve the diversity of stocks 
* Optimise the total economic value of exploited fish whilst allowing for social 
equity considerations 
* Meet the necessary costs of managing the resource. 
These objectives are to be achieved through the preparation and implementation of local Salmon 
Action Plans (SAPS) in which the aspirations of the catchment, the issues limiting their 
achievement and the means to resolve problems are set out clearly and unambiguously. 
A fundamental feature of the Salmon Action Plan is that targets are set reflecting objectives for 
the stocks and the fisheries. The setting of targets and the assessment of compliance against them 
is a rapidly evolving science. For this reason a common best practice has been established within 
the Environment Agency for developing SAP's and to provide consistency for the national and 
international perspectives of salmon management. 
1.2 The River Lime Fisheries 
The River Lune contains a number offish species that are actively sought by both recreational rod 
fishermen and by commercial netsmen. These include salmon, sea trout, eel and elvers. Besides 
these species, there is also a small population of coarse fish in the lower reaches of the river. Since 
this action plan relates to salmon, this will be the species referred to most in this document, with 
some reference to sea trout and very little mention of the coarse fish populations. 
1.2.1 The River Lune Salmon 
The River Lune salmon fishery has for several centuries been considered as one of the finest in 
England. Historic records from the Lancaster Gazette indicate that as much as 1,3 OOlbs of salmon 
were taken in two days from one fishery near Lancaster in September 1825. However, even in 
these "good years" stocks were perceived to be declining and letters written to the Lancaster 
Gazette as early as 1838 claiming that illegal estuarine nets, poaching and obstructive weirs were 
causing diminishing adult migrations. 
Salmon spawn in the main river Lune and its tributaries in the autumn and winter, burying their 
eggs in disturbed gravel areas called redds. Sites are generally chosen at the head and tail of pools, 
where there is a good flow of water both above and through the gravel. In spring, the eggs hatch 
and the alevins remain in the gravel for several weeks feeding off their yolk sac before emerging 
from the gravel as fry. These fry take up feeding territories and become parr. 
After two or occasionally three years, in spring, the parr undergo a major physiological change, 
abandon their feeding territories, migrate downstream and become silvery in colour. They leave 
the river as smolts and enter the sea to feed for one, two or occasionally three years around the 
coast of the Faroe Islands and Greenland before returning to the same rivers and streams where 
they were spawned. Fish that return to freshwater after one year at sea are called grilse, others 
which have spent two or three years at sea are termed multi sea winter salmon or simply salmon. 
After spawning most of these fish, termed kelts, die although a few do survive, return to sea and 
make a second spawning migration the following year. 
1.2.2 The River Lune Sea trout 
Sea trout have also historically been abundant in the River Lune system to the extent that their 
numbers were, until fairly recently, not counted. Over the last twenty years the sea trout 
population of the River Lune and most other rivers in the country has declined markedly. 
River Lune sea trout have a life cycle in many respects similar to that of salmon. They are 
spawned in freshwater and spend two years as parr before smolting and migrating to sea. Sea 
trout remain in coastal waters during the marine phase of their life cycle and return to freshwater 
in the early summer months on their spawning migrations. Unlike salmon, sea trout often survive 
spawning, returning to sea and spawning again in consecutive years. 
1.2.3 The River Lune Coarse fish 
Little is known of the coarse fish populations of the River Lune although besides eel, dace, roach 
and bream are also believed to be present. Spawning of riverine species is likely to be erratic both 
because of the river temperatures and the lack of suitable habitat. 
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1.3 Description of the Catchment 
The River Lune rises on Ravenstonedale Common (NGR. NY 702013) in Cumbria at an altitude 
of 540 metres and flows westward from Newbiggin-on-Lune before turning south at Tebay (see 
Map 1). It finally enters Morecambe Bay, south of Lancaster, some 105 kilometres from its 
source. The river passes through several small towns and villages, but only one city, Lancaster, 
close to its confluence with Morecambe Bay. The major catchment descriptives are shown in 
Figure1. 
Figure 1. Catchment description 
Catchment Area 
Primary land use 
Water quality 
Annual rainfall 
Average river flow 
Major water abstractions 
Underlying Geology 
1,223 km2 
Pasture for cattle and sheep, hay and silage production 
Generally excellent quality (Class 1) 
From 2,160mm at Borrowdale to 960mm in the estuary 
30 cumecs at Caton 
Agricultural use in the North 
Industrial uses in the South 
Drinking water at Halton for Lancaster, the Fylde coast and 
Greater Manchester 
Cooling water for Heysham Power Station 
Carboniferous limestone on upper catchment 
Silurian slates, grits and flags on middle catchment 
Carboniferous millstone grit series on lower catchment 
PART 2. DESCRIPTION OF THE FISHERIES 
Three fisheries operate on the river Lune's salmon and sea trout populations: a commercial net 
fishery in the estuary, a recreational rod fishery in the main river and major tributaries; and a 
coastal and high seas marine fishery. 
The estuarine netting season operates annually from the beginning of April to the end of August. 
Licences are issued for: one seine/draw net, ten drift nets; and twenty-six haaf/heave nets. Fishing 
is permitted at any time except between the hour of six on Saturday morning and six on the 
following Monday morning. 
Seine net Operates in the Lune estuary seaward of a line drawn southeast from the 
landward end of the breakwater at Bazil point. 
Nets must be unarmoured and consist of a single wall of netting with mesh 
size not less than 50mm knot to knot or 200mm around the four sides when 
measured wet 
Net length no more than 185 metres and depth in the middle of the net of 
not more than 144 meshes. 
Drift net Operate in the estuary seaward of a line drawn from Cockersand 
Lighthouse to the seaward extremity at high water of Sunderland Point to 
the six mile limit. 
Nets must be unarmoured, consisting of a single sheet of netting measuring 
when wet not more than 300 metres in length and not more than 44 meshes 
deep at any point. 
Mesh size not less than 63mm in extension from knot to knot or 252mm 
round the four sides. 
Haaf nets 
Rods 
Marine 
Operate seaward of Carlisle Bridge, Lancaster. 
Nets must be of single netting or mesh measuring when wet not less than 
50mm in extension from knot to knot, or 200mm round the four sides. 
Nets so constructed as to form a bag or purse suspended from a wooden 
frame consisting of a heave, beam, or pole not exceeding 5.5 metres in 
length having at each end an end stick or projecting arm not exceeding 1.25 
metres in length. 
Operates annually on the River Lune and its major tributaries between 
February 1st and October 31st. 
Much of the fishing on the river is controlled by angling clubs. 
Small number of day ticket waters for salmon, trout or coarse fishing. 
This fishery will be dealt with in more detail in section 5.2 of this report. 
However, it comprises 
* Greenland Fishery 
* Faroes Fishery 
* High seas fishery in international waters 
* Irish Fishery 
2.1 Catches and catch effort. 
2.1.1 Salmon 
The reported catches of salmon by rod and line and the commercial net fisheries are shown in 
Figures 2 and 3. From the early 1970's these data are shown as fish caught pre and post the month 
of June in order to identify the early running stock component. For years when information on the 
month of capture was not available, the total annual catch only is shown. 
Figure 2. Salmon rod catch, 1951-1995 
Figure 3. Salmon net catch, 1951-1995 
The graphs indicate: 
Salmon catches by both rods and nets increased between 1951 and the late 1960's with 
between one quarter and one fifth of the total catch by rod and line. 
Peak in catches in 1966 when 1303 rod caught and 4994 net caught salmon were taken. 
Net catches in the 1950's comprised approximately 80% of the total catch, in the 1990's 
they constitute approximately 50%. 
Fishing effort has changed markedly in the recreation rod fishery during this time and to a lesser 
extent in the commercial net fishery. 
* There has been a national increase in the number of game anglers from 620,000 in 1970 
through 676,000 in 1980 to 843,000 in 1984 (National Angling Survey 1994). 
* The return of catch declarations from the rod fishery has increased following the issuing 
of reminder letters in 1994. 
* The number of drift nets has varied between 9 and 12 nets from 1951 to 1967 and 
remaining at 10 from 1980 
Disease has also had a major impact on the total salmon stock. 
In the 1960's Ulcerative Dermal Necrosis (UDC) dramatically reduced the salmon stock. 
Rod catches in the years following the onset of disease were poor. 
Net catches were not as affected as those from the rods possibly explained by the disease 
being less noticeable on fish caught in estuarine water. 
* In the 1970's and the early 1980's catches by both rods and nets fluctuated around a level 
approximately half of that taken in the better years of the 1960's. 
From the mid 1980's catches by rod and line have increased dramatically whilst those from the 
commercial netsmen have continued to fluctuate at levels similar to those in the 1970's. The catch 
by rod and line now equals approximately half that of the nets. 
A summary of the recent catch data for the rod and line and commercial netting salmon fisheries 
on the River Lune are shown in Table SAP 1. This table indicates that the pre June catch 
constitutes a tiny proportion of the total annual catch by both rods and nets and may not be a 
distinct spring stock component. Catches and angling effort in 1995 are below the previous 5 year 
average, possibly explained by a dry summer in that year. 
Table SAP 1 Rod and net catch summary. 
2.1.2 Sea trout 
Annual sea trout rod catches up to the 1980's follow similar trends to that for salmon (Figure 4). 
Catches increased up to the mid 1960's followed by a dramatic decline. However, whilst salmon 
catches rose during the 1980's, those for sea trout did not and may have declined. Reasons for this 
decline are unknown although this appears to be a phenomena affecting all sea trout stocks 
nationally. 
The sea trout net catch does not follow a similar trend to that for the rod catch (Figure 5). This 
is most likely to be due to restrictions on mesh size of the nets preventing trends in the riverine 
population being expressed in catches. 
Figure 4. Sea trout rod catch, 1951-1995 
Figure 5. Sea trout net catch, 1951-1995 
2.2 Non-biological fishery description 
2.2.1 Participation 
The number of anglers and the number of days fished by them on the River Lune, determined from 
statutory licence returns, are given in Table SAP 2. These can be considered as a minimum 
estimate only since not all licence holders report their fishing effort, and the estimates of 
participation relate to both salmon and sea trout. Participation on the River Lune by rods appears 
to have been fairly consistent over the past 3 years. 
SAP 2 Rod fishery participation 
2.2.2 Economic evaluation 
There is not a quick and easy way to put a value on a salmonid fishery. To a hotelier near to the 
river, it is reflected in the number of rooms booked by anglers and the prices that they are willing 
to pay. To an angler the worth of the fishery is reflected not only in the personal cost to 
themselves of a day's fishing, but also by the enjoyment that they receive from the activity. 
A new branch of science has evolved called Environmental Economics which seeks to place values 
on environmental activities. Using this approach it is possible to approximate the Total Economic 
Value of the River Lune salmon fishery. This value is made up from: Use Values, those arising 
from actual use made of the fishery and therefore dependent on the annual catch; and Non Use 
Values, those independent of the annual catch. 
Use Value * 
Non Use Value * 
Value to the Fishery Owners or the Market Value of the fishing rights. 
It has been estimated that every rod caught fish in the North West of 
England is worth £7,000 to the Market value of the Fishery. 
Value to the anglers or Anglers Consumer Surplus. In 1984 it was 
determined that River Lune anglers were prepared to pay twice as much 
for their fishing as they actually did at that time. 
Value to the netsmen, based on the average prices paid for both salmon 
and sea trout and subtracting the costs of operating the fishery in respect 
of fuel, mooring charges, licences etc. 
Bequest Value. The benefit accruing from the knowledge that others might 
benefit from the salmon fishery in the future. 
Existence Value. The benefit gained by the general public from the 
knowledge that there are salmon in the River Lune regardless of whether 
they ever actually see a fish. 
Option Value. The willingness to pay to safeguard the salmon population 
in the River Lune for the option of using it at a future date. 
The Total Economic Value can be calculated as: 
Total Economic Value = Use Values + Non Use Values 
In practise, determination of non use values is difficult. For the purposes of this report the Nett 
Economic value is produced from use values only. However, non use values cannot be taken to 
be negligible and the value in Table SAP 4 should be considered a minimum estimate. 
Table SAP 4 Fishery Nett Economic Value 
: VALUE 
To fishery owners 
To salmon anglers 
To netsmen 
Minimum Nett Economic Value 
£ 
10 million 
20 million 
110,000 
30 million 
PART 3. DESCRIPTION OF STOCKS, CURRENT STATUS AND RELEVANT 
TRENDS 
The juvenile salmonid populations of the River Lune have historically been well monitored by 
electric fishing surveys, trapping of adult salmonids, and the use of automatic fish counters. 
Extensive electric fishing surveys of juvenile populations in the main rivers and side becks were 
completed in the years 1981 to 1985 and in 1991. 
There are two Aquantic Logie 2100A fish counters on the main river at Forge Weir (NGR SD 
512 647) and at Broadraine Weir (NGR SD 612 901). These replaced the existing counters in 
1991 which were found to have limited accuracy and efficiency. Following their installation a 
national R&D project was carried out at Forge weir in order to determine the effectiveness of the 
Logie 2100A counter. By validation of the fish counter data with video recordings offish 
migrating over the counter electrodes, the efficiency of the Logie 2100 A counter has been found 
to be in excess of 90%. 
An adult salmonid trap operates at Forge Weir. In the years 1996 to 1998 this trap will be 
operated regularly in order to sample the sea trout population of the river for a national R&D 
project. This program will also gather data on the adult salmon population returning to the river 
and should help in the management of the stock by gathering accurate data on the relative 
proportions of grilse and multi sea winter fish in the stock. The program may also help in 
determining whether there is a spring running component. 
3.1 Adult salmon run 
Data from the two automatic fish counters operating on the River Lune are shown in Table SAP 
6. The counter at Forge weir is located a short distance upstream of the tidal limit and therefore 
samples almost all of the salmonid run. The major salmon fisheries operating in the river below 
this counter are controlled by the Environment Agency. Catch returns are received from anglers 
fishing these stretches which enables an accurate determination of the number offish removed 
from the river prior to the run being counted at Forge weir. This is not a large number of fish 
(generally less than 100 each year) and so can be effectively discounted from calculations of the 
salmon run. 
The counter at Broadraine weir samples salmonids destined for the upper reaches of the system 
only. Owing to the River Lune containing both salmon and sea trout populations, historically the 
data from the counters has been divided into fish less than and greater than 4 pounds in weight. 
This has been considered to be an approximate weight to split the salmon and sea trout 
components. Comparison of counter data split into these two weight categories for 1995 with 
data on the relative proportions of salmon and sea trout for each month determined from regular 
trapping at the Forge weir counter site in 1993 indicates that there is a strong agreement between 
the two figures suggesting that the 41b weight split is an accurate one. The data in Table SAP 6 
is for fish greater than four pounds weight only, the salmon component. 
Table SAP 6. Run size & timing 
The drought in 1995 inevitably had major impacts on the run timing of the salmon stocks. Under 
more typical flows the main run of sea trout is in the months of May, June and July whilst the 
main salmon migration is from August to October. The data indicates that there is a small run of 
fish entering the river prior to the first of June, constituting approximately 5% of the total run. At 
present it is not known whether this is truly a spring stock component. 
3.2 Juvenile abundance 
There have been several extensive electric fishing surveys of the salmonid juvenile populations in 
the River Lune and its tributaries. In the years 1981 to 1985 between 51 and 79 sites were 
surveyed annually (Farooqi and Aprahamian 1993). In addition, in 1991, 134 sites were surveyed 
(Farooqi and Aprahamian 1992). These surveys indicate, in general, that populations of 0+ fry 
were at average or good densities in the system compared with other rivers in the North West of 
England. Parr densities were at moderate or poor levels. This suggests that there may be a 
problem with the survival offish from fry to parr. 
The densities of salmon parr found in these surveys can be partially explained by the introduction 
of salmon and trout juveniles from the Middleton Hatchery. Production started in 1953 at a low 
level. However, by the 1980's and 1990's up to 800,000 salmon eyed ova, unfed and fed fry were 
being stocked and up to 100,000 fed sea trout fry. Production from the Middleton Hatchery 
ceased in 1995. 
A summary of the data from the 1991 electric fishing survey is shown in Table SAP7. These data 
have been analysed according to the National Fisheries Classification System and reported at a 
level of classification that converts the salmon juveniles into total salmon parr equivalents. On 
the basis of these the River Lune system can be divided into four sub catchments. 
1. The River Lune and tributaries above its confluence with the River Rawthey. 
2. The main river below the River Rawthey confluence and Barbon and Leek Becks. 
3. The Rivers Rawthey, Clough and Dee. 
4. The Rivers Greta, Wenning, Hindburn and Roeburn. 
Table SAP 7 Juvenile salmon abundance 
Numbers in brackets indicate the number of sites in each category. 
This table indicates: 
* Population densities of salmon juveniles are highest in the upper reaches ofthe system 
where water quality and habitat are good, and where the introduction of hatchery reared 
juveniles supplemented natural production. 
* Many areas ofthe system contained low salmon juvenile populations despite good habitat, 
water quality, efficient surveying and, in some cases, the introduction of hatchery reared 
juveniles. These areas included parts of the Rivers Rawthey, Clough, Dee, Hindburn, 
Roeburn and Wenning. 
Moderate or low densities of salmonid juveniles found in rivers greater than 10 metres wide or 
75cm deep can be partially explained by a reduced efficiency ofthe electric fishing equipment. 
This will be applicable to most sites on the middle and lower reaches ofthe River Lune and its 
major tributaries. That these areas might also be expected to contain better parr habitat, may help 
to explain the generally low parr densities found throughout the system. 
Smolt production in the River Lune system is not currently measured. A trapping facility was 
constructed in 1994 at Forge weir which could enable a proportion ofthe smolt run to be 
sampled. This facility is currently being evaluated and would require considerable expenditure of 
time and effort to be effective. 

3.3 Distribution of spawning and utilisation of the catchment 
The major spawning areas for salmon and sea trout on the River Lune system are indicated in 
Map 2. Principle salmon spawning areas are: 
* The main River Lune from the top of the system to Caton near Lancaster 
* The main river's Hindburn, Dee, Rawthey, Clough and Wenning 
* Austwick, Birk and Borrowdale becks 
These areas encompass approximately 80% of the habitat available to salmon in the Lune system. 
Many of the non main River Lune spawning areas are also shared by trout although these tend to 
prefer narrower streams to spawn in. 
The results from electric fishing surveys indicate that redd production is converted to reasonable 
fry populations but poor parr populations throughout the system (as mentioned earlier, fry 
populations have been augmented by introductions of fish, and the efficiency of electric fishing 
in parr areas may be reduced). 
From these data on redd production and juvenile populations it is apparent that three major 
tributary systems are either underutilised by spawning adults or have problems with juvenile 
production. These systems will be dealt with in turn. 
3.3.1 The Clough and Dee system 
River Clough * Habitat area approximately 3% of the total available to salmonids 
* Spawning well utilised by salmon in the lower reaches 
* Juveniles few salmon fry or parr present 
* Potential problems little salmon habitat present, exposed bedrock prevalent 
natural waterfalls present but unlikely to prevent passage 
River Dee * Habitat area approximately 4% of total available to salmonids 
* Spawning prime salmon and sea trout spawning area 
* Juveniles generally poor densities 
* Potential problems low flows in summer months causing reduced habitat, 
increased temperatures and reduced oxygen in the water. 
3.3.2 The Greta system 
River Greta * Habitat area approximately 6% of total available to salmonids 
* Spawning little salmon spawning despite reasonable habitat 
* Juveniles generally poor densities 
* Potential problems not known 
3.3.3 The Wenning, Hindburn and Roeburn systems 
Wenning * Habitat area approximately 12% of total available to salmonids 
* Spawning well utilised by salmon 
* Juveniles not known in main river, poor in tributaries 
* Potential problems number of in river barriers but unlikely to impede migration 
Hindburn * Habitat area approximately 4% of the total available to salmonids 
* Spawning well utilised 
* Juveniles poor or absent salmon fry and parr populations 
* Potential problems rearing habitat may limit production 
number of in river barriers but unlikely to impede migration 
Roeburn * Habitat area approximately 2% of total available to salmonids 
* Spawning rarely utilised 
* Juveniles poor fry and parr populations 
* Potential problems poor spawning and nursery habitat 
acid stress 
In total these problem areas constitute 31% of the total accessible to salmon. Many other areas 
will also be affected by similar problems. Throughout the Lune system, factors that are likely to 
cause low juvenile production appear to be: 
availability of suitable nursery habitat 
low flows during the summer months 
flash floods causing habitat disturbance and wash out of fry or redds 
PART 4 ASSESSMENT OF STOCK AND FISHERY PERFORMANCE 
4.1 Spawning targets 
4.1.1 Background to target setting 
The first objective of the Salmon Management Strategy states that 
"Individual salmon stocks and the environment in which they live should be 
managed to optimise recruitment to homewater fisheries." 
In order to effectively achieve this, targets must be set at some stage of the salmon life cycle 
which ensures the continued abundance of the stock. This level has been recommended by ICES 
(1995) as the Minimum Biologically Acceptable Level (MBAL). Targets could be set for: 
* the catches offish by nets or rods 
* the abundance of juveniles in freshwater 
* production of smolts by the system 
* deposition of eggs into the system 
It has been decided that targets of egg deposition be set for each river and that the target 
should maximise the surplus fish potentially returning to the system above the level required to 
replace the spawning stock that generated them (the Maximum Gain). 
4.1.2 Available habitat 
The total area of River Lune available to migratory salmonids has been estimated in two ways. 
* Direct measurement of river and stream widths in the field, and lengths from Ordnance 
Survey maps generated a figure of 387 hectares 
* A Geographic Information System (GIS), amended by the removal of lengths above 
impassable obstacles and the inclusion of accurate information on river widths generated 
a total area accessible to migratory salmonids of 423 hectares. 
The difference between these two figures was considered negligible and the area derived from GIS 
was adopted because it incorporated accurate measurements of both length and width. 
4.1.3 Egg deposition target 
Stock recruitment data from the River Bush in Northern Ireland has enabled an egg deposition 
rate per 100m2 of usable habitat to be determined for this river. A model was developed to 
"transport" this stock-recruitment curve from the Bush to the River Lune taking into account 
differences in juvenile productivity between the two systems. This generated: 
* egg deposition rate of 327 eggs per 100m2 usable habitat 
* total egg deposition for the River Lune of 13.8 million eggs. 
4.1.4 Spawners required to meet target 
In order to achieve this egg deposition target: 
* 2,466 female salmon are required to spawn successfully (average fecundity of 
River Lune salmon 5,596 eggs per female) 
* 4,779 fish must survive to spawn (51.6% of the River Lune salmon stock female) 
4.1.5 Rod exploitation 
Consideration of counter figures from Forge Weir and of declared rod catches (corrected to 
account for varying rates of declaration) suggests that since 1991, the rod fishery takes an 
average of 29% of the stock entering the river. 
Taking into account an average 10% post rod fishery mortality, it is possible to calculate a rod 
catch which implies that the 4,779 fish have escaped capture and the egg deposition target of 
13.8 million eggs has been achieved. This rod catch is 2,168 salmon, or a declared catch of 1,974 
salmon. It must be stressed that this is not a target for the rod fishery, merely an indicator of the 
stock abundance. 
Figure 6 Performance of the rod fishery pertaining to the spawning target being met. 
4.1.6 Net exploitation 
A similar series of calculations can also be applied to the commercial net fishery. Based on the 
commercial catch returns, the data from the Forge Weir fish counter since 1991, and assuming 
all catch returns are accurate and that there is no mortality between the nets and the fish counter. 
Since 1991, the commercial nets have taken an average of 26% of the salmon stock entering 
the estuary. Assuming a target for the number of spawners at 4,779 salmon, rod fishery 
exploitation at 29% and post rod fishery mortality of 10%, a net catch for target spawning would 
be 2,627 salmon. 
As with the target rod catch figure, if this catch is not achieved it suggests that salmon are not 
present in sufficient numbers to attain the spawning target. 
Figure 7 Performance of the net fishery pertaining to the spawning target being met. 
TARGET 
Maximum Gain (MG) egg target 
Spawners equivalent to MG egg target 
Net catch equivalent to MG egg target 
VALUE 
327 m2 or 13.8 million eggs 
4,779 
2,627 
Parameters used to calculate above 
GIS Area = 423 hectares 
Fecundity = 5596 
Females = 51.6% 
Net fishery exploitation = 26% 
Rod exploitation = 29%, Post rod fishery mortality 10% 
The relative shortness of the netting season and the potential affects of a dry summer and delayed 
migration of salmon means that there are greater problems associated with applying this approach 
to net catches compared with use of the rod fishery returns. 
4.1.7 Summary 
The above sections are summarised in Figure 8. All numbers are given to two significant figures 
only and exploitation rates taken as standard. 
Figure 8 Summary of exploitation target spawning levels 
TARGET 
Maximum Gain (MG) egg target 
Spawners equivalent to MG target 
Declared rod catch equivalent to MG target 
Declared net catch equivalent to MG target 
Total salmon entry in River Lune for MG target 
VALUE 
14 million eggs 
5,000 
2,000 
2,600 
10,000* 
this takes into account post rod fishery mortality 
4.2 Egg target - compliance assessment and interpretation 
The determination of rod and net catches equivalent to the Maximum Gain egg targets are vital 
for rivers where the total stock cannot be determined by direct counting. The River Lune is 
fortunate in that it has an accurate automatic fish counter. With this it is possible to estimate the 
level of egg deposition in the system after taking into account rod exploitation and post rod 
fishery mortality. This deposition is indicated in Figure 9. 
Figure 9. Historic salmon egg deposition 1974-1995 
In order to determine whether the River Lune achieves its egg deposition target through time, it 
is necessary to have a statistically sound measure of compliance. This statistic is based on the egg 
deposition being greater than target level for four years in five over a long time series and that the 
target should be underachieved, purely by chance, only once every 20 years. The result of this 
work is that there are two rules for determining if the river is achieving its egg deposition target 
in the long term. 
* Failure episodes must last no longer than two consecutive years 
* There must be a clear gap between failure episodes of two years. 
Figure 9 indicates that the river consistently failed its target in the years 1975 to 1979 and from 
1989 through to 1992 (1995 is not considered a failure because 1993 and 1994 passed whilst the 
deposition for 1996 is unknown at present). There is no egg deposition data available for 1987 
and 1988 because the counter and site at Forge Weir were under reconstruction and validation 
and therefore could not assess the adult salmon migration. 
There are a number of potential sources of error in this historic data set: 
* Prior to 1991, the accuracy of both the counter figures and the rod catch data is likely to 
be inconsistent. The fish counter at this time was found to have an accuracy of counting 
fish at less than 70% and to have poor lengthing accuracy, tending to miss small fish and 
underestimate the size of large fish (G Fewings 1987). The counter was also not set to 
count downstream moving fish and the structure of the weir tended to allow vacillation 
of migrating fish in the sensing environment. These could overestimate the migration of 
fish at this site and lead to an increase in the calculated egg deposition. 
* Prior to 1994, the declaration of catch returns, although a condition of owning a game 
fishing licence, was likely to be erratic and at a reduced level to that occurring today since 
reminder letters were not sent to licence holders. Correction factors for declaration rates 
can be determined from 1986 onwards, but are not available prior to this date. 
Together, the overestimate of the migrating adult numbers and underestimate of corrected rod 
catch will produce a higher spawning escapement and egg deposition for the Lune system and 
may account for the very high egg deposition in the 1980's. 
Improvements in the fish counter and weir at Forge and in the collection of accurate catch returns 
since 1994 have increased the accuracy of spawning escapement and egg deposition estimates for 
the River Lune. It is suggested that only these data be used in assessing compliance with the target 
egg deposition and that the data prior to 1991 only be used to consider long term trends in the 
data set. 
In the period from 1993 to 1995, the River Lune has not failed its target (Table SAP 8). 
The run of salmon in both 1993 and 1994 was high compared with other years, however, 
exploitation of the stock by rods in 1993 was higher than the 5 year average (33% compared with 
an average of 29%) resulting in a lower spawning escapement and egg deposition. In 1995 the 
effects of a serious drought are likely to have caused a reduced salmon migration into the river, 
resulting in an egg deposition lower than the target. These drought conditions also caused reduced 
exploitation by the rods (21%) and the estuarine netsmen (23%). 
Table SAP 8 Egg deposition 
4.3 Fishery performance at target spawning levels 
The River Lune is fortunate that it has a reliable fish counter situated on the main river below 
most of the salmon angling pressure. This replaced a less accurate counter in 1991, and extensive 
work was undertaken to test its efficiency under varying river conditions. Prior to this date the 
efficiency of the fish counters is questionable and a more reliable method of assessing spawning 
escapement may be to consider historic rod or net catch data. 
As has been mentioned earlier in this document (section 4.1) the declared rod and net catches for 
the River Lune which pertain at target spawning levels are 1,974 salmon from the rods and 2,627 
salmon from the nets. The rod catch has not been achieved in the last 45 years, and was never 
reached during the 1960's when stocks were considered to be at their peak. However, this may 
be misleading since levels of angling pressure and catch declaration are likely to be much higher 
now than they were previously . The rate of exploitation of the stock is also likely to have 
increased with an increase in salmon anglers. As a result of this, rod catch may be a poor indicator 
of historic compliance with target egg deposition. 
A better measure of historic compliance is probably gained from the net catch data, returns are 
likely to be more accurate and effort expended during each season more consistent since only a 
fixed number of licences are issued each year ( Haaf net licences have reduced since 1980). The 
historic data indicates that catches were well above the 2,627 that pertains to target spawning 
levels throughout the "good years" of the 1960's, some years in the 1970's and in the most recent 
years of noticeable salmon abundance, 1988. The catches also reflect the calculated egg 
deposition for the 1990's as indicated in Figure 9 with 1993 and 1994 being good years. 
One of the cornerstone objectives of the Salmon Management Strategy is the maintaining and 
improving of stock diversity. This includes the grilse and multi sea winter components as well as 
the spring salmon stock, if it exists, and the issue of whether the adult migration is entering the 
river later in the season now. These are difficult issues and ones for which there is little data to 
hand. The historic salmon rod catch data appears to suggest that, since 1973, the pre-June catch 
of spring fish has been minimal. No data is currently available for monthly catches prior to 1973 
and therefore it is not possible to show that there was a significant spring stock during the 1950's. 
Similarly, although the main adult migration does appear to have entered the river later than usual 
in the last three years this is more likely to have been due to very low flows during the summer 
months and may not be part of a more long term trend. These issues need to be addressed in more 
detail and any data that is available both within the Environment Agency files and from angling 
club records should be examined. 
Aside from the in-river and estuarine catches of River Lune salmon there are also fisheries that 
exploit stocks from a number of different rivers operating around the coasts of Ireland, the Faroe 
Islands, and Greenland. Attempts are being made to quantify the effect of these fisheries by a 
program of tagging salmon prior to their seaward migration as smolts. These "microtags" consist 
of a small metal bar coded tag which is injected into the nose of the fish, the adipose fin is also 
removed to enable identification. Between 1989 and 1992 approximately 40,000 microtagged 
salmon parr were released into the River Lune, 10 were recaptured as adults by the home water 
fisheries and 2 by the Irish drift net fishery. These returns are not sufficient to determine the effect 
that this fishery is having on the return to homewaters of adult salmon although work being 
undertaken on the River Caldew in Cumbria may elicit better results. 
* . 
4.4 Freshwater production 
The results from the 1991 stock assessment survey indicate that, at that time, the production of 
salmon juveniles was severely limiting in the system. Areas that contained high fry were generally 
those that had been recently stocked from the Middleton Hatchery. Parr numbers were low 
throughout the system suggesting that survival from fry to parr may also be a problem. These 
problems could have arisen from a number of sources: 
4.4.1 Inadequate return of mature adults 
The 1991 stock assessment survey was undertaken following two years of poor salmon migrations 
measured at Forge weir which may reflect the low juvenile numbers found. Annual runs have 
increased since that time. A full electric fishing survey of the catchment is needed to determine 
whether the increased adult numbers have produce higher juvenile populations. 
4.4.2 Inadequate spawning success 
The spawning success of salmon can be measured by the number of salmon redds observed. 
Inaccuracies associated with determining salmon from large sea trout redds and in identifying 
redds after floods does not allow the total spawning stock to be determined. However, it can 
recognise well and underutilised areas, and identify trends in spawning areas. Spawning in some 
areas of the River Lune has reduced since the 1960's, especially in the area of main river around 
Tebay. However, although it is possible that suitable spawning habitat has decreased on the River 
Lune it is unlikely to have reached a level where it is limiting production in the system. The 
spawning areas that are currently utilised should be identified and protected from damage. 
The survival of eggs in the redds is unlikely to be a problem on the River Lune system. Water 
quality is generally excellent, there is little siltation of spawning gravels, and spawning areas do 
not generally dry up when eggs are still in the redds. 
4.4.3 Poor survival to the smolt stage 
The survival offish to fry and parr stages appears to be a major problem even accounting for the 
reduced efficiency of the electric fishing equipment in the main river areas. This is likely to be 
caused by insufficient habitat combined with the effects of a rising population of piscivorous birds. 
Large areas of the main River Lune and its tributaries have very little in-river cover to shelter 
juvenile fish, the river bed consisting often almost exclusively of tightly bound cobbles. The 
riparian vegetation is also generally sparse, with grazing up to the banks and the loss of trees and 
bushes. This combined with the effect of field drains results in increased flows, increased erosion, 
the widening of the river channel and the loss of habitat where salmonid juveniles might be 
expected to be found. Under these conditions, juveniles that are present are more visible to 
predators and have fewer areas to shelter in. 
The piscivorous birds on the River Lune, principally goosanders, cormorants and herons, are all 
protected by European legislation and a cull of their numbers is unlikely to be sanctioned in the 
near future. However, by improving the bankside and in-river cover not only is better juvenile 
habitat created to improve production, but more areas are also produced for juveniles to shelter 
from avian predation. 
/ 
4.5 Diversity and fitness 
There are a number of issues that should be addressed concerning the diversity and fitness of the 
salmon stocks in the River Lune. These include the effects of the fish introductions; the stock 
composition of grilse, multi sea winter and spring salmon; and the presence of rainbow trout in 
the River Wenning. 
4.5.1 Genetic diversity 
Problems with the genetic diversity of salmon populations can be encountered in rivers where 
there are extensive introductions of hatchery reared fish. "Bottlenecking" and "Genetic drift" can 
arise when either broodstock are taken from a different river to the one receiving the progeny or, 
when there are insufficient broodstock for adequate genetic crossing. Neither of these should have 
occurred on the River Lune since large numbers, up to 200 hen fish, of broodstock were collected 
each year from the river for stripping. 
4.5.2 Run timing 
Problems may be associated with the timing of adult salmon migration from hatchery reared fry. 
The broodstock for these would have been taken from the river after the close season and may 
therefore may have been from a strain of later running fish. Over a large number of years, this may 
introduce a genetic component for adults returning later in the year, effectively reducing the stock 
available to anglers. This question of later migrations of salmon in the River Lune is not 
answerable at present but could be addressed given adequate information and funding. 
4.5.3 Stock composition 
There is a need to determine the current stock composition of the River Lune in terms of grilse, 
multi sea winter and spring fish and to identify whether these have changed in the recent past. This 
will require long term historic catch data from angling clubs as well as expertise in analysing the 
data. If a true spring salmon stock is identified as being present on the river, studies should be 
undertaken in order to determine where these fish spawn so that these areas can be preserved 
from habitat degradation and improved to encourage the stock. 
4.5.4 Rainbow trout 
Over the last few years there have been large catches of rainbow trout reported from anglers 
fishing for salmon and sea trout in the River Wenning. These have reached a nuisance level with 
over 2,000 being caught in some years. At present there have been no definite reports of rainbow 
trout redds on the river system, nor have any migratory rainbow trout (steelheads) been reported 
on rod catch declarations. There is, however the potential for both of these to occur if the 
problem is not addressed. The source of these fish must be identified and their continued 
introduction ceased. 
PART 5. LIMITING FACTORS 
The compliance of the River Lune with its egg deposition target will be affected by activities 
throughout the salmon lifecycle. This will include operations at sea, in the estuary and in 
freshwater. The Environment Agency is most able to positively manage and improve the stock 
whilst it is in estuarine and freshwaters and it is for this reason that most of this Salmon Action 
Plan concerns activities in these areas. However, limiting factors whilst the stock are at sea will 
not be negligible and for this reason they are dealt with extensively in this section. 
5.1. Freshwater phase 
Limiting factors to the stock whilst it is in freshwater are examined in detail elsewhere in this 
report. However, a list of factors limiting the River Lune salmon population in freshwater should 
include the following: 
* Exploitation by rods and nets 
* Avian predation of juveniles 
* Production of parr 
* Farming practices 
* Riparian vegetation and availability of nursery habitat 
* Low flows 
* Flood events 
5.2 Marine phase 
5.2.1 Natural mortality 
Advice to NASCO suggests that natural mortality during the marine phase, although variable, has 
been increasing over the last 5-10 years. Fewer smolts are therefore surviving to become salmon. 
Changes in ocean climate may be a factor. The abundance at sea of salmon which would return 
as multi-sea-winter fish is strongly related to the availability of ocean at temperatures preferred 
by salmon (6-8 deg. C). The amount of such suitable thermal habitat has been lower in the 1980's 
and 1990's than during the 1970's (Reddin and Friedland 1996). 
5.2.2 Greenland fishery 
There has been a net fishery on the west coast of Greenland since the 1960's. Catches peaked in 
1971 at 2689 tonnes. Since 1976, only Greenland vessels fish it and the catch has been usually 
been limited by an quota agreed at NASCO. Since 1993 the quota has been related to estimates 
of the pre-fishery abundance of salmon and have been declining. About 15% of the catch is 
thought to be derived from rivers in England and Wales. In 1993 and 1994, the fishery did not 
operate, netsmen being paid not to fish. As a result about 5000 additional multi-sea-winter salmon 
are estimated to have returned to England and Wales in each subsequent year (Potter 1996). In 
1995 and 1996, catches in the fishery were 81 and 70 tonnes respectively. 
5.2.3 Faroes fishery 
Also developed in the 1960's, this fishery uses long-lines. The catch peaked at 1027 tonnes in 
1981 but subsequently has been controlled by an annual quota. Unlike Greenland this quota has 
not been directly related to salmon abundance. Since 1990, the permitted quota has been 550 
tonnes but this has never been taken. From 199/2, commercial fishing has ceased due to 
compensation payments and only a research fishery has operated, which now takes only about 5 
tonnes a year. Potter (1996) estimated the number of extra salmon which returned to homewaters 
due to the reduction in the fishery. For all of England and Wales this only amounted to about 
1200 salmon each year, of which 750 would have been grilse. 
5.2.4 International fishery 
An unregulated high seas fishery operates in international waters by countries who are not 
signatories to the NASCO convention. Annual catches are though to be between 25 and 100 
tonnes, comprising predominantly European stocks. 
5.2.5 Irish fishery 
The reported catch of salmon in Ireland increased from about 700 tonnes in the 1960's to a peak 
of over 2000 tonnes in the mid-1970's. This coincided with the expansion of a coastal drift net 
fishery. About three-quarters of the Irish salmon catch, some 700 tonnes in 1995, is currently 
taken by the drift nets. Tagging studies indicate that these nets take a significant, though variable, 
proportion of the stock of salmon destined for English and Welsh rivers. For rivers in the south 
and west (e.g. Test, Taff and Dee) about 10-20% of the stock is thought to be taken by the Irish 
drift nets. For stocks from rivers in the north (e.g. Eden and Wear) the level of exploitation is 
likely to be less, perhaps 5%. The catch comprises mainly but not exclusively grilse. 
The Irish Government has recently announced additional controls on the driftnet fishery, including 
delaying the season until 1 June and restricting fishing to daylight and within 6 miles. These 
measures may reduce exploitation on English and Welsh stocks. However, there is no intention, 
as yet, to phase out this mixed stock fishery. 
PART 6 ISSUES AND ACTIONS 
The North West Central Area Fisheries Function of the Environment Agency currently funds the 
following activities to protect and monitor the salmon population of the River Lune 
Able bailiff team 
Enforcement Operations 
Introduction of hatchery reared salmon juveniles 
Advice to angling clubs on habitat 
Assessment of spawning 
Maintenance offish passes 
Two automatic fish counters 
Surveys of juvenile populations 
Surveys of adult migration by trapping 
These activities are paid for from salmon rod licence sales and from the government Grant In Aid. 
In addition to these activities, this report has highlighted a number of issues which will require 
closer attention if the salmon stocks in the river are to improve. These issues are outlined in Table 
SAP 8. 
Many of these issues require long term solutions and may need the input of either Government 
or the European Union. This is particularly true where changes in farming practices are 
recommended. These can only be approached from a national level whilst high grants are still 
offered for the current farming arrangements. 
In the shorter term, the Environment Agency will continue to offer advice, and help where 
possible, to angling clubs wishing to fence off areas of river bank so as to encourage riparian 
vegetation, or who wish to improve in-river habitat for spawning adults or juveniles. The 
Environment Agency will also encourage farmers to contact their local Farming and Wildlife 
Advisory Group (FWAG) officer who will advise them on subsidies available for activities that 
will improve the riparian and in-river habitat for fisheries and wildlife. 
It must be remembered that the resolution of these issues is an ongoing action and will take 
many years. 
A number of issues have arisen in the production of this plan which may require further 
investigations and discussion with interested parties. 
* Discussions with angling clubs that have historical catch data 
* Discussions with angling clubs on the River Wenning as to the population and 
nuisance status of Rainbow trout 
* Identification of the effects of potholers on some catchments and discussions with 
relevant organisations to agree a fixed working agreement 
* 

High seas and Irish Exploitation rate of River Continue to monitor nationally Environment Agency/ 500 Medium 
drift net fisheries Lune stock unknown MAFF 
Lobby to have quotas reduced Environment Agency/ Medium 
MAFF/ Government 
Lack of information Juvenile survival unknown Electric fishing survey of main Environment Agency 40 Medium 
on in-river river and becks 
populations 
Smolt production unknown Programme of smolt trapping Environment Agency 20 Medium 
Spring salmon stock Unknown if stock component Collect and analyse available Environment Agency/ 5 Medium 
present data from clubs Angling clubs 
If present, tag stock and Environment Agency 25 Medium 
determine spawning areas for 
protection 
PART 7. FUNDING THE PLAN 
7.1 The funding background 
Objective 4 of the "Salmon Action Plan for England and Wales" states: 
"The necessary costs of managing migratory salmonid fisheries should be met by the 
beneficiaries (nets, rods, riparian owners and the general public) and where schemes 
adversely affect these fisheries, any mitigation or restoration costs should be met by the 
promoter or polluter." 
The Environment Agency currently spends about £9 million on salmon and sea trout fishery 
management nationally. Of this sum, about 12% comes from rod licence income and 2% from net 
licences. In 1997/8, it is expected that 82% will come from Grant In Aid (GIA). This GIA 
continues to decrease, a further 5% reduction to £7.4 million in 1997/8 has been announced. 
These reductions in Government GIA ensure that the Environment Agency alone is unlikely to 
be able to secure the resources necessary to fund the issues detailed in section 6. Alternative 
funding sources and partnerships with interested parties will have to be sought if the plan is to be 
successful. It is hoped that this Action Plan will both promote the activities that should be 
encouraged on the River Lune in order to conserve the stock for future generations and also focus 
interested parties as to where they might find alternative funding for work of their own. 
The costs of resolving the issues detailed in this plan appear high and well beyond the capabilities 
of any single body. However, if carried out by a partnership of interested parties over a timescale 
of, for example, 10 years or more, the annual costs will be more realistic. Alternative sources of 
funding should also be considered including the creation of a Fisheries Trust along the lines of 
those already operating successfully in Scotland. The Environment Agency will continue to help 
in any way in which it is able to by the provision of funds or advice to interested parties. 
7.2 What we are doing now 
The Fisheries Function of the Environment Agency North West Central Area had an annual 
budget in 1996 of approximately £630,000. This was used to cover all fisheries activities in the 
area and to pay the wages of all fisheries staff. A breakdown of how this money was spent is given 
in Figure 10. It should be remembered that this breakdown reflects the conditions and activities 
of that year only and may change as priorities alter in previous or subsequent years. 
Figure 10. Activities of the Fisheries Function 1996 
Activity 
Regulation 
Enforcement 
Monitoring/ Technical 
Emergency Operations 
Rearing and Stocking 
Planning 
3rd Party Works 
Promotion and Liaison 
Habitat 
Maintenance 
General Management 
Training 
Total 
Description 
Licencing as required by the Salmon and 
Freshwater Fisheries Act (SAFFA) 
Of SAFFA, Salmon Act, Water Resources Act, 
Diseases of Fish Act and Environment Act 
Monitoring offish populations and provision of 
technical advise to operations 
Fish rescues and pollution incidents 
Salmon and sea trout 
Coarse fish 
Technical advise to local area consents, Agency 
authorisations and Agency works 
Services to angling customers 
Production of annual reports and costs of liaison 
meeting 
Maintenance offish passes, habitat 
improvements 
Of buildings and machinery 
Planning, performance monitoring, meetings 
Legal, operational and technical 
Costs (£) 
19,500 
194,000 
68,000 
34,000 
89,000 
67,000 
7,900 
32,000 
2,600 
13,000 
27,000 
64,000 
12,000 
630,000 
7.3 COLLABORATIVE FUNDING 
It is vital that alternative sources of funding and resources are sought to enable the plan to be 
implemented. Investigations should be made with a view to securing funds from 
Cross funding by other Environment Agency Functions 
The National Lottery Millennium funds 
The European Union Habitat Directive 
The formation of a Fisheries Trust 
Licence revenues that reflect expenditure on migratory salmonids 
Sponsorship 
Fishery owners, Fishery Associations, and the Riparian Charge 
Recovery of costs for damage to salmonid fisheries 
* 
* 
* 
* 
PART 8. CONSULTATION PLAN 
8.1 Timetable for consultation 
The following timetable is proposed for consultation of this Salmon Action Plan. 
Figure 11 Consultation Schedule 
Stage 
Draft to Salmon Sub-Group 
Draft to Area Fisheries Staff 
Draft to Agency Regional/ Area Staff 
Draft to external consultees 
Responses from consultation 
RFAC and AEG 
RMT 
Press Launch 
Timescale 
17th March 1997 
17th March 1997 
1st April 1997 
1st May 1997 
19th may 1997 
1st June 1997 
1st July 1997 
1st September 1997 
8.2 Consultee List 
* Fisheries and Ecology staff 
* North West Central Area Management Team 
* North West Central Area LEA Planner 
* Lune & Wyre Fisheries Association 
* All River Lune Angling Clubs 
* North West Water Ltd 
* Local Libraries 
* Fisheries and Wildlife Advisory Group 
* Local newspapers and media 
* Large land owners, Estate trustees, Owners and Agents 
* Local government 
* ADAS & MAFF 
* English Nature, CPRE, RSPB, Lancashire Wildlife Trust, Countryside 
Commission, English Heritage, Royal Society for Nature Conservation, Yorkshire 
Wildlife Trust, The National Trust, Freshwater Biological Association etc. 
* Lancaster University, Liverpool University, IFE 
* RFAC 
* Environment Agency, National Salmon Group 
9.0 GLOSSARY OF TERMS 
available habitat 
alevin 
automatic fish counter 
broodstock 
brown trout 
cumecs 
drift net 
electric fishing 
endorsees 
exploitation 
escapement 
fecundity 
fry 
GIS 
grilse 
haaf net 
ICES 
the total area of the catchment accessible to adult salmon 
juvenile salmon at stage from hatching to end of dependence 
on yolk sac as primary source of nutrition 
electronic equipment that records the number and size of fish 
migrating over electrodes implanted into fish passes. 
mature adult salmon and sea trout taken from the river after 
the angling close season to provide eggs and milt for 
hatchery reared juveniles. 
freshwater resident form of the trout species Salmo trulta 
measure of river flow, cubic metres per second 
type of net that is released from or attached to a boat and is free 
to drift with the wind or tide 
method of sampling juvenile populations in rivers by passing low 
voltage through water and stunning the fish 
persons authorised to use licenced netting instruments if they are 
accompanied at all times by the licence holder, or if they have the 
consent of the authority. 
removal of stock through legal and illegal fishing 
stock remaining after exploitation 
average number of eggs per mature female 
juvenile salmonid at stage from independence of yolk sac as primary 
source of nutrition to dispersal from the redd 
Geographic Information System, computer system designed to 
calculate river lengths from high resolution digital maps 
salmon which returns to freshwater in order to spawn after one 
winter in the sea 
net mounted on wooden frame and held in path of migrating fish 
International Council for the Exploration of the Seas 
juvenile 
kelt 
maximum gain 
MBAL 
microtag 
multi-sea-winter 
salmon 
NASCO 
parr 
rainbow trout 
redd 
run 
run timing 
salmon 
sea-age 
sea trout 
seine net 
siltation 
smolt 
fry, parr and smolt lifestages 
spent or spawned salmon up until the time that it enters salt water 
a spawning target which maximises potential catch levels 
Minimum Biologically Acceptable Level, minimum level of stock 
abundance that ensures its continuation 
coded metal wire inserted into nasal cavity of fish and used to 
determine exploitation rates in homewater and distant water 
fisheries 
salmon which has spent two or more years at sea 
North Atlantic Salmon Conservation Organisation 
juvenile salmonid at stage from dispersal from redd to migration 
as smolt 
non indigenous trout of the species Oncorhynchus mykiss 
area of gravel on the river bed in which salmon or trout eggs have 
been laid 
migration of adults into freshwater 
the time fish enter fresh water and move up the river 
general term for the species Salmosdlar, also a more specific term 
for a fish which has returned to fresh water after two or more 
winters at sea 
the number of winters that a salmon has remained in the sea 
migratory form of the trout species Salmo trutta 
wall of netting used to encircle 
deposition of suspended solids on the river bed which can block 
gaps between gravels and prevent adequate water movement for 
the survival of eggs in redds 
fully-silvered juvenile salmonid migrating or about to migrate to the 
sea 
trap method of catching migrating fish in order to sample them without 
damage 
APPENDIX 1 - REFERENCES 
Farooqi, M.A. and Aprahamian (1992). The River Lune Strategic Stock Assessment Survey 1991 
With Particular Reference To Salmonids. NRA/NW/FTR/92/1 
National Rivers Authority (1996). A Strategy for the management of Salmon in England & Wales. 
NRA1996 
National Rivers Authority (1994). National Angling Survey 1994. NRA 1994 
Potter, E.C.E. (1996). Predicted increases in the returns of multi-sea-winter salmon to home 
waters following the reduction in fishing at Faroes and Greenland. p67-86. 
Reddin, D. and Friedland, K. (1996). Declines in Scottish spring salmon and thermal habitat in 
the Northwest Atlantic: How are they related? p45-66 
(In) Enhancement of spring salmon. Proceedings of a Conference at the Linean Society of 
London, 26 January 1996. Editor: D. Mills. Publ. Atlantic Salmon Trust. 
